Background: This study investigated the factor structure and factorial invariance of an English Placement Exam (EPE) from 1998 to 2011 to provide evidence for both the appropriateness of the test scores interpretations and for a validity argument. Methods: Test performance data collected from 38,632 freshmen non-English majors from a university in central Taiwan from 13 years (1998-2001, and 2003-2011) was examined using both exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). EFA was performed on 6 years of data (2006)(2007)(2008)(2009)(2010)(2011) to establish a baseline structure, which was then further tested using CFA on data from all the years. Results: Results from EFA supported a three-factor oblique (correlated) solution and CFA determined that a three-factor model as the best fit for the data. This model reflected the test structure posited by the test designers (grammar, reading, and listening sections) and remained factorially invariant and factorially distinct across all years, with insignificant variation in factor loadings and model fit indices. Conclusion: The study concluded that the factor structure of the EPE provided evidence for a construct validity argument for the placement exam based on multi-year performance data, thus supporting the inferences regarding test scores interpretations and the soundness of score comparisons made across years.
Background
Research studies focused on collecting evidence for the validity argument of test score interpretations and decisions have been the subject of empirical investigations for decades in the field of language assessment. Such studies have included examinations of the trait structure and the constructs of tests by examining test performance data. The dominant method for these examinations have been exploratory and confirmatory factor analysis of test performance data as seen through a number of studies (for example, Bachman and Palmer 1981; Bachman 1982; Blais and Laurier 1995; Carr 2000; Kunnan 1994; Pomplun and Omar 2003; Stricker 2004; and others) . Exploratory factor analysis (EFA) is used to determine the best interpretable factor structure of a dataset and confirmatory factor analysis (CFA) is effective in testing hypothesized factor structures and the fit of tested models. In addition, CFA can be used to investigate the impact upon the factor structure of a test by variables outside the scope of the exam such as test taker characteristics, cultural background, previous exposure to English, and language background (for example, Abedi 2002; Boldt 1998; Kunnan 1994; Oltman et al. 1988; Shin 2005) .
Similar to previous studies that employed EFA and CFA to examine the factor structure of tests (for example , Carr 2006; Shin 2005) , this study employed both EFA and CFA on the English Placement Exam (EPE) by using data from 13 years. This longitudinal comparison examines factorial invariance between test taker groups over the 13 administrations in terms of the factor structure of the EPE. While most studies of factorial invariance focused on test taker characteristics and proficiency, research on factorial invariance across many years is sparse. This study aimed to fill this gap in the literature.
Previous relevant studies Sims and Liu (2013) provided support for the content validity and concurrent validity of the EPE. Following Hughes ' (2003) recommendations for a content validity study, they reported that teachers who were trained in language teaching and testing, but who were not directly involved in the production of the EPE, compared test specifications and test content (see Sims 2006 for test specifications). These teachers concluded that the content of EPE was a valid measure of the desired test specifications for grammar, reading, and listening.
In addition to providing support for the content validity, Sims and Liu (2013) also reported a strong correlation between the EPE and the High-Intermediate General English Proficiency Test (GEPT). The GEPT is designed on the criteria the Common European Framework of Reference for Languages (CEFR), while EPE was not specially designed on this framework. However, both the GEPT and EPE are "general" proficiency exams. It is worthy to note that in a correlation study between the EPE and the Intermediate GEPT, 158 out of 165 students (95.8 %) who scored 60 points or higher on the EPE passed the first stage (listening and reading) of the Intermediate GEPT. According to the LTTC website, the first stage of the Intermediate GEPT corresponds to the B1 level of the CEFR. This suggests that students who score 60 and above on the EPE may be at least at the B1 level of the CEFR for listening and reading. Also, since both exams are "general" proficiency exams, the strong correlation to the GEPT suggests that the EPE may have concurrent validity similar to that of the GEPT.
Sims and Liu (2013) also pointed out that there have been numerous changes in English language learning over the last two decades in Taiwan, and as a result there have been changes in the language performances of incoming university freshmen. Their study investigated changes in the English ability of freshmen at a Taiwanese university from 1998 to 2010 by conducing year-by-year comparisons of scores for grammar, reading, and listening from the EPE. Their results indicated that students' total scores during the 12 years remained relatively consistent from year to year, while from 1998 to 2005 students' grammar and reading performances declined. These declines in students' grammar and reading scores tapered off during the last 5 years of this study. However, students' listening scores never declined, but increased significantly from year to year across the 12 years. Sims and Liu (2013) provided support for the content validity and concurrent validity of the EPE, but the construct validity of the EPE must also be established in order for credible score comparisons across the years. It must be shown that differences in performances are not the result of changes in the construct measured. Since the EPE content remained unchanged from year to year, yet different students took the EPE each year, evidence of the lack of factorial invariance of EPE between the years would allow for meaningful comparisons of scores from the EPE from different years. Changes in these scores can be used to identify changes in the characteristics of test takers from year to year.
Also of interest is whether language ability is comprised of a unitary construct or composed of multiple components. The multidimensionality of language has been widely debated for decades, with some favoring the notion that language is a single, undifferentiated construct and others viewing it as having multiple components (Oller and Hinofotis 1980; Oller 1983; Farhady 1983; Vollmer and Sang 1983 , and Kunnan 1994 . This study took a novel look at this debate by using a multi-year data approach to examine the factor structure of a test. The findings could be used to support the claim of stability of the EPE over time.
Research questions
This study attempted to answer the following three research questions: RQ1: What is the factor structure of the EPE? Does the factor structure reflect the test design? RQ2: Does the structure of the EPE remain factorially invariant across years? RQ3: Are the three subsections (grammar, reading, and listening) of the EPE factorially distinct?
Methods

Participants
The subjects for this study were comprised of the incoming freshman at a university in central Taiwan from 1998 to 2011 (excluding 2002 because a different procedure was used to place students that year). The freshman population at this university was extremely homogeneous: 99.9 % were Chinese (citizens of the Republic of China), the average age was 18, and there were approximately equal numbers of males and females in each year. The freshmen who entered this university each year reflected the same portion of the total freshmen population of Taiwan for each year (see Sims and Liu 2013) . The number of test takers for each year is listed in Table 1 .
Instruments
The EPE assess three constructs: grammar, reading, and listening. It is an entirely multiple-choice response-format test exam composed of 60 test items. The grammar section (20 %) is composed of two cloze paragraphs (G1 and G2) with ten items each for a total of 20 points. The reading section (40 %) is composed of two passages (R1 and R2) with ten items per passage for a total of 40 points. The listening section (40 %) is composed of three parts: story (LS) with seven items, dialogue (LD) with seven items, and appropriate response (LA) with six items. Detailed descriptions of test specifications, test construction, item analysis, content validity studies, correlation studies, and reliability studies of the EPE can be found in Sims (2006) and Sims and Liu (2013) .
Test committees composed of five to seven experienced Freshman English teachers developed each section of the exam using the desired specifications as a blueprint. Each component had been used on midterm or final exams in previous years. Cloze tests, reading passages, scripts, and questions were selected and modified based on the results of test analysis from these previous administrations. The following four guidelines were used for designing the multiple-choice items: 1) each item measured a specific objective; 2) both the question and distractors were stated simply and directly; 3) the intended answer was the only correct answer; and 4) items were accepted, discarded or revised based on item difficulty, item discrimination, and distractor analysis.
One version of the EPE was used from 1998 to 2005, while another version was used from 2006 to 2011. Both versions of the EPE were identical in terms of structure and have equal numbers of corresponding items and questions. Content validity studies, correlation studies, and item analysis comparisons verify that the two versions of the EPE used in this study were equivalent in terms of test content, item difficulty and item discrimination (sees Sims and Liu 2013) .
In short, the intended design of the EPE was to assess three constructs: grammar (G), reading (R), and listening (L) with the sub-structure of the EPE being further divided into two grammar tasks (G1 and G2), two reading tasks (R1 and R2) and three listening tasks (LS, LD, LA).
Data collection
During freshman orientation all incoming freshmen at the university took the EPE. The main purpose of the placement exam was to divide students into three levels of Freshman English for Non-Majors (FENM). Students were placed into FENM from a continuum of scores with the top third placed into high-level FENM (EPE scores were usually 75 or higher), the middle third into mid-level FENM (usually ranging between 74 and 55), and the bottom third into low-level FENM (usually 54 or below). Students scoring below 30 points on the listening section were required to take an additional listening lab. The students in this study were informed of the purpose of the exam and were administered the placement exam approximately 1 year apart from each other at the same time of day (1:30 pm -3:30 pm) and in the same locations. For all groups, the results were obtained in-house, using the same equipment and software for each of the administrations.
Data analysis
Data analysis consisted of a three-step process. First, descriptive statistics were examined for normality and linearity for all data. EFA was then performed on data from 2006 to 2011 for the purpose of determining the best factor structure for the EPE based on both interpretability and parsimony and orthogonal (uncorrelated latent variables or constructs) and oblique (correlated latent variables or constructs) solutions. Next, the best solution from EFA was tested with CFA on data from all years. Finally, factorial invariance was assessed by using Comparative Fit Index (CFI), Goodness of Fit Index (GFI), and the root square error approximation (RMSEA) to ascertain any deviations from the derived model or significant changes in indicators of model fit.
The reasoning behind not using all datasets for EFA was to cross-validate the factor structure with additional data from the remaining years. Using identical data for both EFA and CFA would have been confirming a structure with the same data that had been used to derive it. Using additional datasets made the results from CFA more trustworthy.
Results
Descriptives
Descriptive statistics and measures of central tendency and distribution showed no signs of skewness or kurtosis for any of the different variables across the 13 years, meaning that all distributions were considered to be normal for the sake of analysis. Furthermore, the datasets were considered appropriate for EFA based on Bartlett tests for homogeneity of variances of data across the years.
Exploratory Factor Analysis (EFA)
Test performance data from 6 years (2006) (2007) (2008) (2009) (2010) (2011) were used to conduct EFA to establish a baseline structure. Factors were identified from EFA by first eliminating factors with eigenvalues of less than one, and then under-factoring and over-factoring to determine the best factor structure.
The initial extraction from EFA supported a two-factor solution because only two factors had eigenvalues greater than one and because the slope on the curve of the scree plot decreases significantly after the second factor. The factor loadings for a twofactor solution are given in Tables 2 and 3. The primary loadings are shown in bold. In the two-factor solution, the grammar tasks loaded into a single factor, with the second factor being comprised of the reading and listening tasks. The only anomalies were for R1 in 2007 and 2010 which loaded more closely with the grammar tasks. The solutions were not simple as there were many secondary loadings above 0.30 (in italics). The two-factor models were able to explain approximately 61, 62, 63, 63, 60, and 62 % of the variance in each of the variables from 2006 to 2011 respectively.
As recommended by Stevens (1992) , since less than 70 % of the variance was accounted for by the two-factor solution, under-factoring and over-factoring were attempted. The results of the one-factor solution were not interpretable in this context. Tables 4 and 5 give the results of the three-factor solution. In the three-factor solution, loadings were unambiguous and clearly interpretable for all 6 years with each type of task loading into separate factors. There were fewer secondary loadings above 0.30 (in italics). The three factors were able to explain approximately 72, 73, 73, 72, 70, and 72 % of the variance from 2006 to 2011 respectively. Further, orthogonal and oblique solutions were examined and this indicated that there were substantial correlations in the solutions among the latent variables or constructs to prefer oblique solutions.
Confirmatory Factor Analysis (CFA)
In comparison to the two-factor solution, the three-factor solution was selected as the baseline model for CFA because it accounted for a higher level of variance, lacked the anomalies found in 2007 and 2010, and comprised higher loadings. The model tested for the CFA is displayed in Fig. 1 (the error variances associated with each variable are not shown). Each factor (latent variable or construct) was represented as an oval, which in turn correlates with scores for each of the tasks. Due to the high correlations between factors found in the EFA from the oblique solutions, each latent variable was correlated with the others, as represented by the double-headed arrows. This model was tested with data from all years to determine the overall fit of the model to the data as well as any variance in that fit. Three types of results were analyzed to determine this: the loadings on each path leading from a latent variable to an observed variable, the total variance of each observed variable explained by the corresponding latent variable (the r 2 ), and the model fit indicators, specifically the goodness-of-fit index (GFI), comparative-fit index (CFI), and the root mean square error of approximation (RMSEA) (Byrne 1994) .
The three-factor model path loadings and r 2 are reported in Tables 6, 7 , 8, and 9. Figure 2 shows the model applied to 1998 (dataset not part of EFA) and Fig. 3 shows the model applied to 2011 (dataset part of EFA) with standardized estimates. The correlations between the factors and the observed variables (path loadings) range between .53 and .83 and are consistent across the years for all datasets. The path loadings for G1 (.67 -.73) are higher than those for G2 (.53 -.69). The reading variables (R1: .62 -.66; R2: .68 -.76) tend to have higher path loadings than those for the (Byrne 1994) . The results of these three fit indices indicate that the three-factor structure model is a good fit for all datasets.
The correlations between grammar (G), reading (R), and listening (L) are presented in Table 11 . The correlations between grammar and reading range from .77 to .87 and tended to have the highest correlations of the three latent variables each year. The correlations between reading and listening range from .73 to .82 are stronger each year than those for grammar and listening which range from .68 to .81. 
Discussion
This study investigated the factor structure and factorial invariance of the EPE from 1998 to 2011 to provide evidence for both the appropriateness of the test scores interpretations and for a validity argument. This section discusses the results in relation to the three research questions.
RQ1:
What is the factor structure of the EPE? Does the factor structure reflect the test design?
Based on the eigenvalues and the scree plot, the initial EFA derived a two-factor solution. Over-factoring revealed an interpretable three-factor solution that explained more of variance in the total task scores than the two-factor solution. The type of two-factor solution grouped the grammar tasks as a single factor and grouped the reading and listening tasks as another factor, while the three-factor solution loaded each task into a distinct factor. The two-factor solution is supported by previous research (Romhild 2008; Tomblin and Zhang 2007) with language performance test data that found the separability of grammar from both reading and listening. However, the grouping of reading and listening together conflicts with the widely accepted notion of the distinctiveness of reading from listening (Bae and Bachman 1998; Hale et al. 1989; Shin 2005; Song 2008 ). In addition, a panel of teachers who conducted a content validity study of the EPE determined that each section of test were individually distinct (Sims 2006) . In short, the higher explained variance, previous research on the separability of language tasks, and the content validity study of the EPE, all make the three-factor solution more interpretable than the two-factor solution. CFA confirmed that the EPE measures three constructs: grammar proficiency, reading proficiency, and listening proficiency. Given the high inter-factor correlations found in EFA and correlations between latent variables from CFA, these three constructs may be in turn governed by a higher order factor. This higher order model would posit that the three factors of grammar proficiency, reading proficiency, and listening proficiency are components of a fourth factor (which could be labeled as a general language ability factor). Other studies (Bachman, Davidson, Ryan, and Choi 1995; Sawaki et al. 2008; Shin 2005 ) label this higher order factor as general English proficiency. Since the EPE does not have writing or speaking components and students are not required to produce extended discourse, a better term for the EPE context might be English language comprehension. The term "English proficiency" may be too encompassing for a test that only assesses students' knowledge of grammatical rules, ability to read, and understanding spoken English.
The factor structure also indicated that constructs are measured by the corresponding tasks within the EPE: the two grammar passages measure grammar proficiency; the reading passages measure reading proficiency, and so on. This solution supported the The results not only found that the test structure derived via factor analysis reflected that intended by the designers, but also that this structure remained constant across 13 distinct groups of test takers. The stability, or lack of variation, of the factor structure over time indicated that students from subsequent years continue to perceive the test content in a consistent manner. As a result, meaningful comparisons of test scores can be made across years because the EPE measured the same constructs from year to year. The factorial invariance of the EPE over time means that changes in the performance on each of the three sections of the EPE found by Sims and Liu (2013) were not due to shifts in the interpretation of those tasks by successive groups of students. This adds credence to Sims and Liu (2013) assertion of changes in the language performance of incoming freshmen in Taiwan.
RQ3: Are the three subsections (grammar, reading, and listening) of the EPE factorially distinct?
The results of this study found that the three sections of the EPE reflected constructs that were factorially distinct. While the separablity of listening from reading and grammar is widely accepted (Bae and Bachman 1998; Hale et al. 1989; Shin 2005; Song 2008 ), the distinctness of grammar from reading is more controversial. For example, Tomblin and Zhang (2007) ) found the two construct were distinct, whereas Romhild (2008) found grammar and reading grouping together. An explanation for the separation of reading from grammar found in this study may be found in an examination of the content of EPE. The reading items focused on main ideas, specific details, and vocabulary in context, and did not require a deep understanding of the syntax or grammar. On the other hand, the grammar items mostly dealt with appropriate verb tense, subject-verb agreement, count versus non-count nouns, possessive pronouns, conjunctions, and passive voice, and did not require a deep understanding of the content of the passage.
To summarize, the first research question addresses the factor structure of the EPE. Both EFA and CFA confirm that the EPE measured three constructs: grammar proficiency, reading proficiency, and listening proficiency. The second question regards whether this structure is invariant across all years. The lack of variance of the factor loadings and strong indicators of model fit supported the notion that factor structure of the EPE remained invariant from 1998 to 2011. The final research question concerns whether the three section of the EPE (grammar, reading, and listening) are factorially distinct. The three-factor model confirmed by CFA found these three tasks to be distinct factors for all years.
Conclusion
Firstly, from a test development perspective, this study confirmed that the structure of the EPE conforms to the structure posited by the test designers and that the constructs being measured are those that the designers intended to have measured. There was overall agreement between the intended test structure and that derived by this study. Secondly, the study established that the factor structure remained constant across all years and sound comparisons of performances can be made across years. In other words, differences in performance cannot be due to different constructs being measured from year to year. Finally, the distinctiveness of the three constructs and the constancy of that distinctness over time, provided evidence for the concept of language as a multidimensional construct. This study was limited as it investigated test takers as a homogenous group, who differed only across years, and did not take in to account ability level. It was possible that the factor structure may not remain constant over time for all levels. Future studies could investigate factorial invariance with respect to student performance and proficiency level, similar to that of Romhild (2008) . Another limitation of this study is that it only analyzed section score totals. Future research could conduct factor analysis on item-level data rather than just section score totals. Finally, a detailed analysis of the EPE's content at the item-level with detailed specifications could shed light on how the structure of the test should be interpreted and whether or not the test items adequately capture the TLU (Target Language Use) domain (Bachman and Palmer 1996) .
